Perceived discrimination is a potential cause of racial and ethnic disparities in health. One direct mechanism through which perceived discrimination may affect health is by impeding quality sleep. We investigate the Behavioral Risk Factor Surveillance System from 2006, with 7,148 adults from Michigan and Wisconsin. Sleep Disturbance and Daytime Fatigue were reported in 19% and 21%, respectively.
INTRODUCTION
Increasing attention has been drawn to health disparities between racial groups across many domains of health, particularly in comparing White and Black individuals [1] [2] [3] . A number of factors have been shown to play a role in these inequalities, including socioeconomic factors [4] [5] [6] , social environment 7 , access to healthcare and other services 8, 9 , and others, including exposure to racial discrimination 5 .
Sleep is an important health outcome 10 . Many previous studies have shown that sleep disturbance (short sleep duration, long sleep duration, and/or poor sleep quality) is an independent predictor of mortality 11 , including all-cause and disease-specific mortality. Large population-based studies have reported significant associations between sleep disturbance and many other negative health outcomes, including obesity [12] [13] [14] [15] [16] [17] [18] , cardiovascular disease 12, [19] [20] [21] , heart attack 22 , stroke 23, 24 , diabetes 14, 21, [25] [26] [27] [28] [29] [30] , depression [31] [32] [33] , and substance abuse [34] [35] [36] . Important determinants of sleep disturbance have included socioeconomic factors such as income, education, employment status, and marital status 37 . These relationships, interestingly, interact with race to produce differential outcomes 37, 38 .
The present study explored how perceived racism relates to sleep disturbance and daytime fatigue, using data from the 2006 administration of the Behavioral Risk Factor Surveillance System, a large survey conducted by the Centers for Disease Control and Prevention. Our hypotheses were that perceived racism was an independent predictor of (1) sleep disturbance and (2) daytime fatigue.
Furthermore, we investigated whether demographics, socioeconomic factors, general health, and depressed mood play a role in this relationship.
METHODS
Data from the 2006 Behavioral Risk Factor Surveillance System (BRFSS) 41 were used for this analysis. Two states (Michigan and Wisconsin) collected data on perceived racism as part of the 2006 BRFSS. The current analyses utilized this data. Perceived racism was assessed with the question, "Within the past 12 months when seeking health care, do you feel your experiences were worse than, the same as, or better than for people of other races?" Response choices were dichotomized as either "Worse" (including "Worse than other races" and "Worse than some races, better than others") and "Same" or "Better"
(including "The same as other races" and "Better than other races" . Three models were tested: (1) Racism + Race/Ethnicity + Sex; (2) Racism + Race/Ethnicity + Sex + Age + Education + Income + Employment; (3) Racism + Race/Ethnicity + Sex + Age + Education + Income + Employment + Depression.
RESULTS
Characteristics of the sample are reported in Figure 1 .
In Model 1, adjusting only for sex and race, the OR for Daytime Fatigue associated with perceived racism was 2.07 (95% CI 1.45-2.94; p<.0001), indicating that those who reported that they were treated worse were over twice as likely to report daytime fatigue than those who were treated the same or better.
Adjusting for socio-demographic and socioeconomic variables in model 2 (age, education, income and employment), this relationship was attenuated but remained significant at OR = 1.57 (95% CI 1.11-2.23;
p<.05). In Model 3, which includes depressed mood, this relationship was further attenuated and was no longer significant, at OR = 1.18 (95% CI 0.81-1.72; p>.
05). The OR for Sleep Disturbance and Daytime
Fatigue across models is also seen in Figure 1 .
DISCUSSION
The present study was one of the first to examine a specific form of racial discrimination (i.e., in healthcare settings) in relation to sleep disturbance and daytime fatigue. Perceived racism was associated with over a two-fold increased risk of having sleep disturbance even after adjusting for several risk factors known to covary with perceptions of racism and disturbed sleep. Perceived racism also was associated with increased risk of having significant daytime fatigue; however, this effect was largely accounted for by depressed mood. These results suggest that the fatigue associated with depressed mood accounted for the fatigue associated with perceived racial discrimination, and the sleep disturbance associated with depressed mood only partially explained the sleep disturbance that was associated with the perceived racial discrimination, suggesting that racism contributes unique variance to sleep disturbance These findings support previous studies that have found that perceived racial discrimination has a negative impact on sleep 39, 40 and that sleep disturbance is important factor in the relationship between perceived racism and depressed mood did not differ across groups. Given that the sample was primarily White, it is unclear whether these results are generalizable to environments that have a larger Black presence.
Acknowledgement of the influence of the social environment upon sleep 11 grows rapidly. As others have indicated, a broad socio-ecological approach is critical to investigating the social determinants of sleep attainment. Future research should further explore the impact of perceived racism in other regions, using both subjective and objective measures of sleep disturbance, and also examine the underlying factors that specifically link perceived racism to increased sleep disturbances.
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